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Abstract of JP1 025531 9 

PROBLEM TO BE SOLVED: To provide a 
master disk exposure device capable of 
exposing a minute pit and a narrow groove 
with high precision and provided with a 
developing function. SOLUTION: In this 
master disk exposure device 100, a master 
disk 19 coated with a photoresist film 20 is 
irradiated convergently with laser beams to 
form a desired pattern. A nozzle 210 fills water 
between a condensing lens 17 and the master 
disk 19 during the exposure. The condensing 
lens 17 increases in NA and functions as an 
immersion objective. With the nozzle arranged 
in piping for a water tank and a developer tank, 
and with a valve installed that changes a 
feeding liquid to water or developer, the 
master disk aligner can also be used as a 
developing device. 
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[kj#js 1 1 7*n-^h ^tctzmmftmm 

Bismol — ■ !f3tSr*5tUTMW-r5rt^J:«J7* h 

5Ct*»iit5 lit* 5 ! 1 IB«gcoiSaE883fe^Eo 
M±J^#£i£|±|^5fc*cD/X/vt x K;X;H:il 

Bo 

[it*«4] $ ^{'. Stfe«&IK*J:l;:#W&i-5fc» 
O^SSr^-T ^ r. t Sr«r«i: "f 1 ~ 3 wfti 

[!8#Jg9] 7* bus?* h«:tt*Ufcfla»jK«:»!J& 
^t, 

JbfB l--if # 5 fc » ©36**^ fttt t © M fc 
[0 0 0 1] 

[0 0 0 2] 



7U y*~-ry hflHS-lcat*-*- S^A— 
lcJKffi»3t^B*Sfflv^^-C^5 0 Mffi^ft^Bf*, a 

9 m^B^^-^^-^/Hvi 

[0 0 0 3] ±je©]a««3tSSBi:UT, Mittf, 
tr^aV^^te Vol 37, No. 6, 475-490H (1983^) \C 
fi, U— tf 3tifcg: A. = 4 5 7 . 9 8nm, I'VXlPS 
NA=0. 9 3CD}fc^;y KSrfflV^T, J®«±tCX^s/ b 
•V-sfXmo. 5 MmfcU— !P3tSrtt0iitfw i^T'tS 

fflv^t*/h0. 2 5 jim^^fy bSrfl^-T-5 

^y^Wlli/- if*#s/ b&IBffiU:iI&$-£-5fcit> 
tCH e — N e if £1fJ|{j f — <t L-fc^*— i? iy^^" 
if— ^^Srffl^Tl/^, 
[0 004] #ggs£6 - 1 8 7 6 6 8 ^«f±, 

\zmm<omM<o i — if* ?7 i ^>^'>y*ti ut^ 

[0 0 0 5] 

&>Ht b r S3t -T 5 jS&5** & S o 5 $e/N- < ^ - >- 
■Mfrf-afcW:, ^-if3tSrmffi{-«3t-rS^>-X©||P 
(N A) Srii^-t-Sr t. u—if)tro&fiS:@)R«ik 

[0006] sfrieo i 5 fc»5tau«a*xsH:. 
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[0 0 0 7] #3§i^cDgi$te N flMBfcry hoM/MK&tf 
[0 0 0 8] *%PJCDSIJWSW«. &*$Stg<Z>^ 

[0 0 0 9] #3B^CD£<b|;iSiJCDg#lti:. tf&fcV 

•r 5 £ t as-et 5JBiw**js&«riifit-r 5 r t tc*>6 0 

[^S*«?*-r^fc«)W#©] **M(OfBi«)JB«lia 

[0010] #3gW<olS§IffiS?*3£S©l!!Hi£ia 6 Srfflv 

^frfc 1^—^*4 (4 U U-— u-vXl 5 £rtf-L.T3g*l^ 
Xl 7K£*)m.m±Kmifi£tl1t7* hV^ hg|2 0 

6 Lfc £ 5 icttfl: 2 0 0 SrIS«*ffiJLfcttit&-t« / XA' 
2 i o SMtjfCfc B , ©ftibft^lchfc, rw/X/v-2 l 
0 A^#t*&$nfciS#:2 0 0 lei (3K^W7jt- h Uv 5 ;*. 
Mg|2 0 iAftu^Xi 7tO|BIHltt*«|**LS. 

■C, S&ftU'V'Xl 7{r < t«3aSSiJb5-5 2^MOg/Mg» 
r »— ^[^TIES: (1) let!)***!.*. 
[0011] 

n&i] 

r = A/NA= X / (n-sina) ••• (1) 
iSf, XW3tt*l^Xl 7tCA«"f-SU— tF*4»8i 

nah3&*uvXi 7<£>pq$:. niii^uyXi 

7 0>4fe/£fl| (IKBfi) «fWBW, «B«^Xl 

^^^n-en^-r. «3tu>Xl 7^iOJK»JU5 5 2 

3\ r Sr/hS<-f5KH:±SC (1) ^?>NA?r^<t 
*x(i.t^^i:*5fc>^5„ NA(iS (1) <£>«fc5l-NA = 
n ■ s i na-C^IJtlS©^ N A^ttTcT-S JCte® 

m<om&2 0 b^kJtUlsXl 7 fc OfffllCffcffc 2 0 0 (n 

>d a^ss^-c^s©-?, ^ (n = D ammm 



vXi 7Sr»»u>Xt L-C«flB3*5r. iflirt-S. 
i£ti£2 0 0ti, NA5;^ <-t-5fcJ6»;i. JSSf^©±^ 

^blSffiro*®2 0H*i/yXi 7 £<z>KJBi£ffifcSS« 
■**«»&tr±, Mi^^Xl 7<DB$Wcia^H#r^£ 

2 0 ir&tt-f 5r bKKZtDX', 7* YuVKYZU-k 

[0012] #38H©JS£**3Sfitt» mtfcIS 

[0013] ±eam«*srjs*±ictti&r5fcft©*a 

^fKSriSM±icetm-t-SfcfecDyX/ui: % i/X;H: 

TcVb<&®y&x.mm.bt*bmffcrz>z. b&-?zz 0 

tonyX/ubS X/Hcffifl:Sr*i^1-Sfc«)<ottij&aiaSr 

&mbLxi>m^zz\b&x'Z, -m$imtmmxm.& 

[0 0 14] *3SWeomffiS3t$£Bl4, ^btc, ©^S. 

£0*3t^^X=Sr^tf^y KSr&fifflco^y Kt LT 
[0 0 15]«M2©I«tll 7tM/^ 
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[0 0 16] *»WOlR«Bl3t3&2felca*.tf, l — • Fft 
£r£i7fc-f 5 tzttxDft^mT- h WML t <D ID t::i£#£r:J>3E $ 

[0 0 1 7] 

mm<omm<omm] sit, ^m^m^-^-^a^ 

[0018] cm i nasem **w \c& o w&Mftmm. 
mui o o <o«^6«i»«r^-t-. mmm^mi ooit 

l 9— oMZif^ 5 x^XVRSM&fiSr-tn^^S-t- 
(AO) £SHS7.K.tfWS3te^ (AO) {Ufa 
S§9, Rttffl s> K2 7, Mffil 9 — > 

5 1 — 1, III 9±{d7K^etl±J-r-5/X/U2 10 
XtfTk/mflMKilW&S^ 2 0, KHt£ixfc*#s/ K £r 
SSiH-Sfc^cD^fgi^ 4&U J 5^;*Xi^f 2 
^KSr^S-rSfcferof— A^yy yt> — 3, 55-1 

[0019] u— •fjtaaid^ajitsttfcu'— 
isf— a*xjj y ^ 3tc± 9^105^4 tm 2 «>3ts: 

5 >^ia&Cfc^Vl^3fel££P£HS«, AO^flS§7T' 
tajftfc/^^tt? 5-8-?&lt£;h,fc^, AOI 

i*]§g9(cAStbT^i 9 (DW&<n¥mj5faGLW.*mki 

5 5-1 OW; 5-11 Srig-C3t^y K2 7 KA«t 

JtU'VXl 7*s$g«P$jxT*J»), -tJxPjrou-vXlci*) 
w— tfJtttUffil 9K>Sffi(Dff3Sfi:fiic*3t$ix5o M 

h 2 0)4SJfe3fli$ixTV''5o ~ *\ ^2CD^5ttEO^ 
W»l 2ICAm*«. AOaCW»7<on439KE03EW 
Sgl 2lci5M«t^W5>'^atJW3taSraEWIL-CfcJ: 
l\, EO^fHSil 2 £rilil Ufc}t»4^— 75 7— 1 3-C 
X/2fflaiRl 4 L-fcitg, «3t55 — 

10, 5 5—1 1 ^iSTTt— K2 7fci(at4. 

[0 0 2 0] /X/U2 1 Olif — ^-r— 7W2 1 <£>Jt;& 
rioftl 9CDtt>^3fi^(CgB@$ixT*5(P , Stl 9 

(c[pj^o-CtK2 o 0S:tttt)t5. ^-yf--7'/w2il; 
<fc(9J!®Sai 9*S|sHE$tt5t ^^^^2 0 Oi*S 
SSI 9 CDWHaEas 9 , WML<r>~7* Y u-v 5 ^ MR2 0 £r 

fc7k2 0 OiiAftU-^Xl 7 t'Ii©7t h 

ffi2 0toraSr^Ei®i-57t*, iBtuvXl 7ttttaw 



[0 0 2 1] 3t^-3/ K2 lfrhmffl. \ 9i©7* h Uv 5 
* h*2 0fcffiit$iii!t#W\ flMESt (1) SUM^ 

Sri«««-e*3t"*-«ri!as-<?#a. 3fc^yK2 7©«ig 

[0 0 2 2] WM \ 9<D7* h^2 0 C0g®/5> 

fcKttS*Lfc3fctt» I*W>X1 7S.T^y U— U-VXl 
S^lIUTW^t*^ 5 5—1 1, <B3t5 5—1 
0, /W?7- 1 3§rS-C^>X2 2\Z.&i)Wt.®. ! g2 
4±|cft3t**LS. &&1T2 4ffl7 f ^7 , W 2 6t£3t 
S^flfc^^y F«2 6a, 2 6 bS:ffiSS-f2>r. tl'<t 

[0 0 2 3] L-~ t^lHl, AO»7, EOgpSg 
12, ?-Vt- 7*^2 lS?<Z>Sfjfm, IS*LfcVMW» 
SB (B3&VSI4#1) K:.fciJ— J6LTtfS£;h,3. ffl 

[0 0 2 4] M.teS8tft&W. 100 COft-^y K 2 7 

©«3t«>»»ISrBl2XtJtH3SrfflU^rKMi-5. 02 
tt, DfeuvXl 7^#ttSBWl 8Sr^ttSfiFt -5* 
K2 7£T*a»e>Jf-fcl^H&;fiU H3l4jte^y 
K2 7«ofe±»fSiaSr^-f- 0 ^c*5, Hi3tv:ii % 3t^y K 
2 7«0»jgSr^*)^<-r5fcit)tr, /XyU2 10*»f> 
5ttti$nfc7K2 0 0(73|g]^[i^'B&LTfo-5o 

[0 0 2 5] Ei 2 J-^-r ± 0 \Cit^y K 2 7 Ji, *7t^ 
^Xi 7i, *3t^vXi 7SrflM*t5**i/yX*A' 

y 1 6 a t, h"<— ^g»2 8iJrf^ 

X^A-^l 6 a «-<— 7. §B 2 8C0JlEB(r@#$^fci4* 
OS:^SC» 2 9 at5-t*uH:S8R**xfc#tt«BJ«- 18a, 
«?ttftE^lcJ:5 3t«FSix-CV^4. no3£«M*5SKJ: 
0, ^H^X^yv^l 6 att, Hffi^PffiirWf**^ 

^[r) (ElfZ^lR]) fcl-snb-C&S. 
[0 0 2 6] IH 3 (C^-fi 5 (C, U>-X^/U^ 1 6 
a«:^:(D±$I5lct°^y^3 3Sr^L-CD u— uyXl 

5&Mt5!) i/-uyx*/^3 2&lx5. :r 
•e, t"3iy^3 3iil*i/yxi 7i;r*H-5y u— u- 
yXl 5<D5t#^[p){>l!:SSr^ML.Ty u— u-VXl 5<D 

[0 0 2 7] U W-U>X*;uy3 2I43H4W1 8 b 
^-L.X^—^2 8CD^J^gB»2 9 i S*£ £ ftT V > 
■So U u — uvX*yi/^3 2Jb(^H:, #-r^=-r^^r 
1 4 0$r#|^-r-5^t-^3 4 e:SS@*StL 

^^3 4 f , ^cA^^3 5 b, 3—^ 3 6 c, 3 6 dli 
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31— * 1 4 otmm-rzt, %%^^\ u— 

SEShf^v jgftf 2 4Wx^*:Xl^ 2 6lCfc3*/tf-;/ h 
«26a, 2 6b <©M3gfe£t£S<5^T«S?S|5 8 8 Sriffi 
C-Cfi'JaixS. r*UcJ;9 N 363fc UVX l 7 OffiffifcjjS 
SSI 9*ffit<OWIB*siSjE/iffl[^J5IS$nSo SMtH" 

[0 0 2 8] *3t^VXl 7tt#©-««:150»rLTJEtofc 

^ftfc^BfcgJi^x-efcSo uvxi 7co§)»fffi > -r& 
^nx^uv-xir^sipJ-Jnx-rsrifc-ets,, *5t 

UVXl 7 OfcHSHi, iftKBRJgSftfcl^aK C, S i 
S i 3 N 4 , ZrO z , Ta 2 O s , ZnS, Ti 

[0 0 2 9] JfctC, l4^ffl^T, 1211 IC^LfcTK/^. 
««ftfef6S£fli2 2 0O«3fi©»iUHS:RM-r5 o 

2 2 0 (2, T^ySE-C&SSUfciRR 
Uf^Sr^rtt-pniflJ-rS^^^ 8 2, 8 4t, WbO 

8 4^?>/XyU2 1 0{C7tc/^.^^tt*&i-^Ha i ff8 
0, 8 0 a, 8 0 b .RU^J^gB 8 S^frhWffc&frX^^ 
£„ */a«HSESretai"5>'XA'2 1 0 fcfcE'ff 8 0 tc« 

8 0a tTk^^^ 8 4\Z.mWttZ>&1gS 0 b iC^-T 
-5„ Ef 8 0 aS.TJ5 8 0 b tCli-tfr-efrfltSS'W:?' 8 6 
a St/ 8 6 btm%ZftX&K>. ^OMmteMmU 8 8 

/wW9 0^Sf^, ;X/U2 i o^ibetai^HS 

mft<DffimmfflU8 8&mtx®m&*iz>o mm? 

iotm©?^8 2, 8 4 A^SMfeiftRtfcicriiE 
f80a, 8 0 bfdjjfttti^^So mmrt>"79 2 
3iijffl)gl5 8 8{ii»?©J^$*xTUN5 0 ft**, $J$p&8 8 

[0 0 3 0] 13 4 ic^ Lfc i 5 ftSMfefK/zktt*&^tt 2 

*#fT*>*t3*8, »J»*B8 8 liTK^V^ 8 4fflKO*fl^< 
A-y8 6 b SrfSSfeL-C** >^ 8 4 ftOTkSrEW 8 0 

0Sr»J»UT» Ef8 0 ^£3ftH3*OSfcSSr^ffii U 



iSScD7K$r/X^2 1 O^btiittl^-tirSo r*U£.fc!J, 
2 o k<nfflm**.x-ftffi£ii. l)ti/yxi 7fl*?£gu 
hi? 2 0±tctt«L;fcS^VX/va»ibcozMc 

?>StUi$n57Kg(±. ^ftH'Xl 7 < ^:,[ij^ai:s?HcD:7; 3 »- 
^ h2o t<Dmm*mz.frX'%mzfiz>Eiii ! >&m 

jiaiaffi©^* h ws?* h 2 o twwroi«i«F$*T,7twBa 

«^ttSr^S$*-5it«)^yX/U2 1 OC06tti}*-fS]Sr* 
^(PJICL-Ct «fcv\ ft^vyX^l 6 ate 

ii^eet^Wfe-rfciblCtOtW^X^uyi 6a© 

[0031] jsuk 2 o <om%i>mT-rz k , f&J^tU 8 8 

tt««E/<^y8 6 b fcEMH-* k k 4>«c, 

8 2fCtl/^8 6 a ^Hftt5^tlC<fcot/X 
;U2 1 OA»foBtUi**i,S«Sr**»felft4ft*K9J91ft*. 
5. «fE£ = > H n— /WVV^9 0 fi$)Jffllg|5 8 8 «SMT 
-?mtei£<08fES:&iH« L, Si§J«r«EiS<oa*feSKSr / X/u 
2 1 0A>e>6ttti£-t£5„ - ? Lt s i«yfiL-fcJBSS2 0co 

[0 0 3 2] HI 4 \zm VtcmW: 2 2 0"C«, W&Mkfo 
itfI/W8 6a, b ?r«0M5r fc^ioTPJ 

-yXA-2 i o\z£.iot&%i-t2>-k&xziiLit>. mttm- 
t«, i«3tufcsai*i>»i-«r.i:*<-t©»e-ca«i 

[0 0 3 3] ^PjIC, 01»C*L,fc3t^y K2 7. Wi®. 
«=2 4STJ ? y ? ^^^ , u-r 2 6(±. B3t • mife/S s ^T L-fc 

&-tZ>tztb<D$i&mW.k LTffi^Sr irtpT^-efoSo 

[0 0 3 4] CJB2ftttM] *38Wtc^5JSffiS3t^B 
<D%i2m&®\*m5$:m^xWLW1rZ> a astl, 13l: 
*UfcJiR««*36«©3t^s' K2 7 (D&Mm&m-tWiffi 

Sr^t5*)tUVX*^l 6 b<^1#^5|gl3l^*L 
fc*3t^^X^V^l 6 a t*45W, HJ£0tJlO 

jRSseitsifii o o©3t^s/ K»traao«3t*«-r 
5„ *4x^>x.. mmm 1 «oj^ssB3tii« 1 o o k&m-t 
zuwRvmmiz^^xtem-v&^&ttLx^cDWiw 

^RS-TSo H)5{i{4, 6 b 

rofl}3ttr^9^<-r-Sfc«>JC, /X^2 1 0 2i>e>ittttl 

[0 0 3 5] *3fe^^X*^^i 6 bli, •tot'*!;:* 
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i^So iftwy/*/^ 1 6 bCDrt^irfi, 
jfeu>-Xl 7}-ffiC5^ (*B) 16f, 16gi!l 
ftuvXl 7©3tttSr»E/y-e««!lcjg*S*Tj3«), — 
<?53tE§ i 6 f ioggpgc ttAStn) \c\%%7r <<s<4 o 
tmmzti. AH* ©ftSS l 6 ground GfcfflJttn) 
tt. *y y h 4 1 a&tfttttttM 1 b MtfcVVXfi 
Kl*fflSl4 l#Si«3*t-C^a. UVX«^4 1 
co&tt!gB4 1 blilftj£G9;}W.x=i-(Vi^e— i 4 0£$J 

l ©JSS^3t3S®-C[i, *=»-f A^e— 9 l 4 o <n>U 

[0036] 3t7r^^4 0*»?>ltW$^fc3tli^ 
Ofcft) 1 6 f £riioT$i3tU'>-Xl 7 fcAlt Lfc& x 

(*») 1 6 g Srifior u-vXffifi«ia»4 1 l-Att-T 
5 0 U'>X4fcfil*ttiS4 1 H fltttilRU lat41bC 
^SiJ^tLTfet). ilftt^Xl 7W4S® 1 7 c &JRfi* 

S2 o t<omm& : f'>t>fett>frmiEm<ok£. js«*>&© 

Stt3t©'t 1 'iL^s^^Xfi;S^t±iS§4 l©^tt)gi54 1 a £ 
4 1 bfl5fW(cBB-r5J:5KRW-**i,"CV^S 0 -Tfcto 
*>, #&tij&54 1 a £ 4 1 b ©HfJieStt^ftfi 

i o^e>*^Dttts$H-cj!f;^^ffi(D7^- h u^;* h 2 o 

±Sr*as»ESjl,T^5£#K:, ft*uyXi 7CQ«ffii 

7 c tit»7t h h 2 o t ©rass^JSjE^raPS 

iZftfttlfS, &liiU4 lai4 1b^5)tljt< -5£*bt 

t^^a-f/V^r^fax-^ 14 0 &SBg(j Uftft U 
VXl 7 tit 1 9 t©HIHl3ftSajE*ffi{C«EjE$*L5J: 

h l/-^ Ffffi2 0 tC0R5IC?E«^*/c^-, 7irY^ 

-fs<—4 0frb\titzitfr7* V UvX YmM2 0X&& 

ri*® 9, if— !K*S3FSf^jSrSrt*sa>». rco±5^ 

[0 0 3 7] 05 \zm LfcJg«8®}fc§&BW:> u- VX^E 
&WS&4 1 Sr(ix5cDr'*3ti--vXl 7 tmSircDP^Ri 
j&sHrmaiEfcfUc:*: 5 ± 5 icffifflffi 8 8 £i§ CT S m&3 

7K©atfi©^ib^ici O^i/^X^/i^^i 6b©±T 

1 7 km.mt<omm&miEtemziBLj&i-zz t&x-z 
a. 

[0038] eui. ^mm^mmm\^^ vm.WL.xztc 



EBLfcas, / X/KOiftEf±m!S<oiHHGtc«toTllffit 
i/yXi cora^JCTK Sr^SS 5 i £ iJSTJS 

&Jj\P\KL*>^x$k% u-vxt nu— ffiffi-cfc 9 loitro 
BtefrftiW^lcy XA-fcgEg-r 5 C £ ^s-C# S„ 4 fey 
X/v^bw^wetttJ^fi/XyKDiRjtSr^H-rar: 

[0 0 3 9] JbieHJfi#lT-l3:/ X/w^ffiVNTTKSrJSS-t 

rt tc— ^ficoTK & 3 ;t a r. £ ic: J; o XBM £ Mtft ^ vx 
tvfi. yx^»p>Pta-r5*©**(£Su, fcav^ti. 
ibt- i u>X*/^©SixS:«i«0-r a i £ 

[0 0 4 0] ±EflS««3ta6«H:. Ktt* 

Jh-rafcfe©^;—?/ K*^<— ^R(ta-£!fi5T-ta 0 
a»S itiffiafll* fcB:*^ y K* 4rtS: 5 C <t i o 

>-X^u->-X*;/^W^SrE*jt-r 2> r £ ^"C# -5„ 
[0 0 4 1 ] h^rj 

7*9^ CD-ROM, f^^^lff^7-<^^^©B4 

<vftumm&, cd— Rcoj: 5 ^iiisaia^^^, 

[0 0 4 2] 

[^^©^*] **K©J5«B3tS?Btt, **uy/i 
Sffi£©Wtc?Kfli:S:^$-fr5r iiaotI*yyX 
iirS»ui/X£ LT^Ig-rar titxzz>tz.&. titftM 

/Kitfy Will 0. 2 (tm^TtOfy 

[0043] ^^wjn^^gia. 

»«3t«©^n -fe ^. fcifl&fettffl $ fit 
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